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IGandom passing,  stars rcp,ulally pcndtatc  the oml cloud, rcsultinp, in major perturbations 10 IIVJ
orbits  of mmcts  there. ‘J’J-IC clynamical effects iaclwlc the hypcdm]ic  ejection of mncts to
jntcrstcl]ar  spare, the initiation of comclary  showcm into the planetary mp,icm, and a general
pumping  ofcmrgy and an:,u]ar momentum into the comdary  orbits, ‘J’hc detailed cffcck  of
individual shr passag,cs am invcs(ip,atccl with a h4rmtc  (hrlo simulation model for a ranp)c of
s[cllar masses and vdocitics.  11’01 cxmp]c,  a onc solar mass sfar passinpj  104 All from the SuI~,
an event which ocmrsa bout oncccvcry  50 Myr, at a velocity of20km SC. C-l will eject I.OX 10-4
oflhc  Omt cloud population to illtcrstcllar  sjlacc~t’itll  a man llyJ)cll~olic\’cJocity  ofo.45  km scc-
1. Anaddilional  1.3 x 10-softllccc)I~lcts\\ill  bcpcriurbcd  to a]ll~clial>cyc)]~(ltl]c  Sun’s  sphere
of inflmmcc, awl will likely cscapc. At t h e  samclimc,  a comt showcrof - ].3 x ]O”f ofthc
0011 cloud population is pcrlurbcd  into llarlb-crossinp,  orbits. ‘1’k flLIx of cmmcts  into Ihc
planetary mp,ion ]Icaksa]>llroxil]latclj”  105 years af[crthc slar’slime ofc.loscs[ approach 10 tbc
SUII, aIKl ]c]l~ail]sllig,llfo]-().4  MyI. Most oftlmcjcdcd  c{)lllcts  atc]>[)siti(~]lc(l  alonp, anatmw
“tunnel” ofradius- 500 All, cmtcrd  011 IIIC star’scsscntially  rcctilirmarpath.  A similar, cm
solar mass sfar passap,c at 3 x 103 All, a 500” MYI event, cjcds 1.7 x 1 ()”3 of the population with
a mean vdocity  of ().53 km scc-’j and sends in an 1 kwtb-cmsing  shower of -1.2 x 1 ()-4 of IIK
Iolal clod populalimo (l]trcnt estimates for the population of Ihc (kwl cloucl  arc on lhc order
of 1 ()’3 Comets.

1 k[imatcs of the ftact ion of cmncts  lost to cad] of the pmsiblc end-states as a function of stellar
mass aIKl velocity will 1X prcscntcd. 1 n adclit  ion, the tolal lmscs over the history of Ilm solar
~ystcm  will bc cs(imalcd,. .

11 is also worthwhile to ask whether Ilw flux of comds  into lhc planetary rq,ion  is currcnlly
cnhnd  duc 10 a rcccnt stellar passap,c  thmug,h tk 001( clod. Comdary  slmwm have km
invoked to try aml explain tlm cmhamd  craterinp, ralc currently cs[imald for 11x 1 tarth owr the
p:ist 250 MyI, which is about  lwicc that cs{imatd  for Ihc Moon over Ihc past 3 (Iyr. Simulation
of the mbit clcmcnt  distributions for comdary  showers show that thcx is not .3 slron:j cnoup,h
sip,naturc in citlmr the inclination, argumcnl  of pcrihcl ion, or asccndinp, noclc  to bc abk to
discriminate a shower from the currmtly  observed distributions fbr the ]onp,-pcricxl  cmncts.
IIowcvcr, the I/a,, distribution for the lcmg,-period comets shows no cvidcncx  of a perturbation
of lhc inner Oort clod, as would bc cxpcctccl  fbt a major cometary shower. ‘Jlis lat[cr test rules
OU1 any possibility of a cometary shower within al lcas[ the last 106 years.
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